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Summary 

This Technical Note  analyzes  p a s t  problems a s soc ia t ed  wi th  t h e  vacuum 

windows on our secondary emission chambers, desc r ibes  a new s e a l ,  and i t s  

t e s t i n g  and performance t o  da te .  

In t roduct ion  

The proper opera t ion  of a secondary emission chamber gene ra l ly  r equ i r e s  

vacuum l e v e l s  of 10'9/10-8 Torr. 

The high vacuum and bake requirement placed s t r i n g e n t  s ea l ing  demands on the 

p a r t i c l e  windows of t h e  u n i t .  In  t h e  p a s t ,  t hese  windows were made of 0.002'' 

t h i c k  s t a i n l e s s  steel  which w a s  E.B. welded around i t s  circumference. Once 

welded, they  were gene ra l ly  l e a k  t i g h t .  There were two problems, however; 

f i r s t ,  a high r a t e  of rejects during t h e  welding opera t ion  and second, t h e  

r e l a t i v e l y  h igh  atomic number of s t a i n l e s s  steel w a s  i n  some cases objec t ion-  

able .  An aluminum window of 0.003" t h i c k ,  5052H35 was then t r i e d  making use of 

a mechanical seal  as shown below. 

This i n  t u r n  r e q u i r e s  a bake-out a t  300°C. 
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%is  des ign  proved troublesome f o r  two reasons .  Erst ,  t h e  copper-to-aluminum '* 
sea l  w a s  marginal  because t h e  high stress of t h e  k n i f e  edge-to-copper con tac t  

w a s  d i s s i p a t e d  i n  t r a v e l i n g  through t h e  copper .  ?his  w a s  ev ident  by t h e  f a c t  

t h a t  t h e  minute s u r f a c e  s c r a t c h e s  on t h e  copper gaske t  were n o t  completely 

o b l i t e r a t e d  by t h e  window a t  t h e  s e a l i n g  area. 

nun c o r r o s i o n  w a s  observed a c r o s s  t h e  sea l  area on a l eak ing  u n i t .  

obse rva t ions  l e a d  t o  t h e  des ign  of a mechanical seal  i n  which t h e  s t a i n l e s s  

f l a n g e  i s  clamped d i r e c t l y  t o  t h e  aluminum windm as  shown below. 

Second, ex tens ive  copper-alumi- 

These 

I &?e 

This seal  h a s  t h r e e  s i g n i f i c a n t  f e a t u r e s :  

1. 

2. 

E l a s t i c i t y  i s  b u i l t  i n t o  t h e  f l ange  by t h e  0.015" r e l i e f  i n  t h e  b o l t  area. 

Th i s  causes  t h e  f l ange  t o  t a k e  a s l i g h t  cone shape under b o l t  t ens ion .  

maintains  f o r c e  on t h e  s e a l i n g  l i p  ove r  temperature  extremes and d i f -  

f e r e n t i a l  expansions.  

The s e a l i n g  l i p  i s  r a i s e d  0.001" - + 0.0005" above t h e  clamping area and i s  

0.02" wide. 'Jhe con tac t  area of t h e  l i p  with t h e  aluminum i s  such t h a t  

under  200 in- lbs .  of b o l t  torque,  t h e  compressive y i e l d  of t h e  aluminum 

window i s  exceed by a f a c t o r  of about t h r e e .  

aluminun u n t i l  t h e  clamping area comes i n  contac t .  

This 

The l i p  t h u s  sinks i n t o  t h e  
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3. ne clanping  area i s  compressed aga ins t  t h e  window with a stress which i s  

approximately equal  t o  t h e  y i e l d  of t h e  aluminum. 

mechanical g r i p  t o  res is t  t h e  vacuum fo rce .  

This a s s u r e s  a good 

Photographs t aken  a t  3 8 X  of t h e  sea l  areas of t h e  f l ange  and window are  

included. 

bossed i n t o  t h e  aluminum a s  w e l l  as t h e  0.001" depress ion  l e f t  by t h e  s e a l i n g  

l i p  ( c r o s s  s e c t i o n  photo).  A l s o ,  n o t e  t h e  microscopic  g r a i n  and s u r f a c e  ir- 

r e g u l a r i t i e s  of t h e  window material a r e  o b l i t e r a t e d  i n  t h e  sea l  and clamping 

areas. 

The machining marks on t h e  s t a i n l e s s  f l ange  a re  r e a d i l y  observed em- 

Tes t ing  t o  d a t e  c o n s i s t s  of f i v e  seals made w i t h  t h e  same f l a n g e  set .  

showed any l e a k  on t h e  most s e n s i t i v e  s c a l e  of  a hel ium mass spectrometer  as  

shown belaw. 

None 

T e s t  f C ondi t ion Resu l t s  

1 As assembled (room temp. ) no l e a k  

2 Assembled then  baked @ 250°C 

3 Assanbled, baked 2 h r s .  a t  

11 11 

11 11 

250°C, cooled  slowly t o  100°C, 
sprayed w i t h  co ld  water 

300"C, cooled s lowly t o  200°C, 
sprayed w i t h  co ld  water 

300°C, sprayed w i t h  co ld  water 

I 1  I 1  4 Assanbled, baked 2 h r s .  a t  

II 11 5 Assanbled, baked 2 h r s .  a t  

An S.E.C. h a s  been assembled us ing  t h e  new sea l  and i s  p resen t ly  i n s t a l l e d  

i n  t h e  U Line  f o r  ope ra t iona l  t e s t i n g .  

mn 
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F I G .  3 
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T O P  FLANGE 
(MATES WITH F I G .  3 )  
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S E A L  AREA 

CLAMP AREA 

FIG. 4 
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C R O S S  S E C T I O N  OF WINDOW 
SEALICLAMP AREAS 

I 

FIG. 7 


